Objective: Our main aim is to evaluate the comparative in vitro antioxidant and DNA damage protection activity study with different extracts of tubers of Arisaema tortuosum.
INTRODUCTION
Oxidative stress is the imbalance into the free radicals production and the body's ability to use the antioxidants to counteract the harmful effects [1] . Interaction between the free radicals which is produced due to oxidation with the molecules within our cells results in damage to nearby cells, mitochondria, and DNA.
Antioxidants in food play a key role in combat with oxidative stress. Antioxidant compounds such as polyphenols, phenolics, and flavonoids are very often found in plants that are reported to have different pharmacological effects as well as antioxidant activity [2] .
In recent years, focus on plant research has increased all over the world. Shreds of evidence showed the extremely large promising of traditional medicinal plants for their pharmacological activities and antioxidant principles [3] .
Arisaema tortuosum (Wall.) Schott. also known as whipcord cobra lily, the names come from its cobra-like appearance, with a whiplike tongue, up to 12" long rising vertically. It is a perennial herb also known as Bagh Jandhra in Hindi is an edible vegetable mainly found in the alpine meadows in the Himalaya. This is an ethnomedicinal plant; rhizomes are used for rheumatisms, wound healing, as an antidote, and in many diseases [4] .
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shaken well. Then, at 760 nm, the absorbance was measured against blank. The calibration curve was plotted using the average absorbance values obtained at each concentration of Gallic acid [5] .
Determination of total flavonoids
Using the spectrophotometric method, the flavonoid content in the plant extracts was fixed. The reaction mixture was prepared by mixing 1 mL of the extract in the concentration of 1 mg/mL with 1 mL of 2% AlCl 3 solution dissolved in methanol. The incubation of samples was done at room temperature. Then, at 415 nm, absorbance was measured. For the standard rutin solution, the process was the same for defining the calibration curve. The flavonoids concentration (mg/mL) on the calibration curve was determined based on measured absorbance. The flavonoid content in extracts was disclosed as mg of RU/g of the extract [6, 7] .
ABTS radical scavenging assay ABTS radical assay was performed to determine the scavenging activity of plant extracts. For the production of ABTS + radical, a reaction between 7 mM ABTS in water and 2.4 mM potassium persulfate in equal volumes was needed. The reaction mixture was stored in the dark for 12-16 h at room temperature. Ethanol was used for dilution of ABTS + solution which was to give an absorbance of 0.700 at 734 nm. About 2 mL of the reaction mixture was allowed to react with 200 µL of the plant extracts with different concentrations, the reaction mixture was homogenized and after 30 min, and absorbance was measured at 734 nm. The same was done for the ascorbic acid standard of various concentrations. Inhibition percentage calculated using the following formula:
ABTS scavenging effect (%)=([AB-AA]/AB)×100;
Where AB is absorbance of control; AA is absorbance of sample extract/ standard [8] .
1,1-Diphenyl-2-picrylhydrazine (DPPH) radical scavenging activity
The antioxidant activity of the plant extract was estimated using the scavenging effect on the DPPH free radical method. The methanolic solution of DPPH 0.05 mM (300 mL) was mixed with 40 mL of the extract of different concentrations (50-400 µg/mL). After 5 min, the absorbance of the mixture was measured spectrophotometrically at 517 nm. The radical scavenging activity of the plant extract expressed as percent inhibition was calculated according to the following equation:
DPPH radical scavenging activity (%)=([Abs control −Abs sample ]/[Abs control ])×100
Where Abs control is the absorbance of DPPH control; Abs sample is the absorbance of sample extract/standard [9] .
Hydroxyl radical scavenging activity
Hydroxyl radical scavenging activity of A. tortuosum was measured hydroxyl radical generated by Fenton's reaction. The reaction mixture contained deoxyribose (2.8 mM in KH 2 PO 4 -KOH buffer, pH 7.4), FeCl 3 (0.1 mM), ethylenediaminetetraacetic acid (0.1 mM), H 2 O 2 (1 mM), ascorbate (0.1 mM), and various concentrations of the sample extracts (50-400 µg/mL) in a final volume of 1.0 mL. The mixture was incubated for 1 h at 37°C. One mL of thiobarbituric acid (1%) and 1 mL of trichloroacetic acid (TCA) (2.8%) were mixed with the above mixture and incubated at 100°C for 20 min and then cooled. The absorbance was measured at 532 nm of the pink-colored solution [10] .
Reducing power assay
The ferric reducing ability of A. tortuosum was assessed using the potassium ferricyanide-ferric chloride method. About 0.2 mL of the extract was mixed with 2.5 mL phosphate buffer (0.2 M, pH 6.6) and 2.5 mL of a 1% potassium ferricyanide [K 3 Fe(CN) 6 ] and incubated at 50°C for 20 min. About 2.5 mL (10%) of TCA was added to the mixture followed by centrifugation for 10 min (3000 r/t). Finally, 2.5 mL of the supernatant solution was mixed with 2.5 mL of distilled water and 0.5 mL of FeCl 3 (0.1%) and the absorbance was recorded at 700 nm.
Increased absorbance of the reaction mixture indicated increased reducing power [11] .
Inhibition of hydrogen peroxide-induced DNA damage in macrophages cells
Peritoneal macrophages were isolated from the mouse. Those were pre-incubated for 1 h with different concentrations (10-50 µg/mL) of different extracts. The mixture was further incubated for 2 h with H 2 O 2 (10 mM). Further, DNA isolation was done TCA precipitation method. The DNA damage due to oxidative stress was determined by standard diphenylamine reaction [12, 13] .
Data analysis
Results were expressed as mean value±SD (n=3). Regression analysis was performed to calculate the dose-response relation between the extracts. Linear regression analysis was performed to find out the correlation coefficient. Statistical significance was evaluated employing t-test which was considered to be significant.
RESULTS
Free radical is a molecule with an unpaired electron and is involved in bacterial and parasitic infections, lung damage, inflammation, reperfusion injury, cardiovascular disorders, atherosclerosis, aging, and neoplastic diseases [14] . They are also involved in an autoimmune disorder such as rheumatoid arthritis [15] . Our results demonstrated that the methanolic extracts of leaf and root of A. tortuosum possess free radical scavenging activity in vitro models such as DPPH • , ABTS •+ , reducing power activity, and hydroxyl radical scavenging activity.
Total phenolic content (TPC) and total flavonoid content (TFC)
Among different extracts, methanolic extract (MEAT), the TPC was found from the calibration curve Y = 0.700X-0.869 [R 2 = 0.921] as 120.26 mg GAE/g in terms of gallic acid equivalent and the TFC was found from the calibration curve Y = 0.117X−0.077 [R 2 = 0.967], content was found to be 167.27 mg RUE/g in terms of rutin equivalent (Table 1) .
ABTS radical scavenging assay
This study reports that MEAT has the highest antioxidant activity. The scavenging effect of the different plant extracts decreased in the order of methanolic extract (MEAT) > ethyl acetate extract (EEAT) > chloroform extract (CHAT) > petroleum ether extract (PEAT) (Fig. 1 ).
DPPH radical scavenging activity
Among the different extracts tested, interestingly, in the DPPH radical scavenging activity of the A. tortuosum methanolic extract exhibited DPPH radical scavenging potential comparable with that of standard ascorbic acid (Fig. 2) . The scavenging effect of the different plant extracts decreased in the order of methanolic extract (MEAT) > ethyl acetate extract (EEAT) > chloroform extract (CHAT) > petroleum ether extract (PEAT).
Hydroxyl radical scavenging activity
The scavenging capacity of the MEAT is shown in (Fig. 3) . The scavenging effect of the different plant extracts decreased in the order of methanolic extract (MEAT) > ethyl acetate extract (EEAT) > chloroform extract (CHAT) > petroleum ether extract (PEAT). 
Reducing power assay
Among the different extracts tested, interestingly, in the reducing power assay of the A. tortuosum methanolic extract exhibited reducing power potential comparable with that of standard ascorbic acid (Fig. 4) . The scavenging effect of the different plant extracts decreased in the order of methanolic extract (MEAT) > ethyl acetate extract (EEAT) > chloroform extract (CHAT) > petroleum ether extract (PEAT).
Inhibition of hydrogen peroxide-induced DNA damage in macrophages cells
H 2 O 2 (10 mM) significantly (p<0.01) caused DNA damage in mouse macrophages that were attenuated by MEAT in a concentrationdependent on manner (Table 2 ). To highlight the mechanism of action, we also checked the in vitro H 2 O 2 scavenging activity of MEAT. We found that EEAT and MEAT scavenged the H 2 O 2 in a concentration-dependent 
DISCUSSION

TPC and TFC
Most of the phenolics and flavonoids are an excellent antioxidant that protects our body from oxidative damage. Synthetic antioxidants such as quinone, BHT, and BHA, are available in market. These phenolics protect our body against oxidative stress [16] ; on the other hand, they have some adverse side effects and it leads to the mass campaign to search for natural food, herbs, and species that are rich in antioxidant properties [17] . TPC s are known antioxidants due to redox properties which make them act as reducing agents, hydrogen donors, singlet oxygen quenchers, and as well as potential metal chelators [18, 19] . Besides, it has been determined that the highest extraction yield was found in methanolic extract.
Flavonoids are a group of polyphenolic compounds, which exhibit several biological effects due to (1) scavenging radical species such as reactive oxygen species (ROS); (2) suppressing R formation of ROS by inhibiting some enzymes involved in free radical production; and (3) protecting antioxidant defense [20, 21] .
ABTS radical scavenging assay
The percentage inhibition of absorbance at 734 nm was measured through the decolorization of the ABTS •+ due to the reduction of the radical cation [22] . Incubating ABTS •+ chromophore generates ABTS •+ through the reaction [23] . The potassium persulfate activity and reduced the production of ABTS •+ was due to the presence of specific chemical compounds in the extracts of A. tortuosum may inhibit.
DPPH radical scavenging activity
DPPH radical scavenging assay is an easy, rapid, and sensitive method for the antioxidant screening of plant extracts. DPPH radical is one of the few stable organic nitrogen free radicals, which has been widely used to determine the free radical scavenging ability of the various samples [24, 25] . The method is based on the reduction of an alcoholic DPPH solution in the presence of a hydrogen donating antioxidant due to the formation of the non-radical form DPPH-H by the reaction [26] . DPPH radical scavenging activity of the tested extracts is concentrationdependent.
Hydroxyl radical scavenging activity
The hydroxyl radical is one of the representative ROS generated in the body. These radicals are produced through various biological reactions; one of the common reactions is the Iron (II)-based Fenton reaction. It exhibited the strongest hydroxyl radical scavenging activity. The radical scavenging capacity may be attributed to phenolic compounds in the extract with the ability to accept electrons, which can combine with free radical competitively to decrease hydroxyl radical [27] .
Reducing power assay
Reducing power activity is often used to evaluate the ability of a natural antioxidant to donate electron [28] . Many reports have revealed that there is a direct correlation between antioxidant activities and reducing power of certain plant extracts [29] .
Inhibition of hydrogen peroxide-induced DNA damage in macrophages cells
A. tortuosum attenuates the oxidative DNA damage (p<0.05) to the macrophage cells in a concentration-dependent manner as compared to the respective standards. The highly reactive hydroxyl radical is a major player in oxidative DNA damage that adds to DNA bases or abstracts hydrogen atoms to form various adducts. Hence, H 2 O 2 is a precursor of this oxidant that insults DNA and hence, quenching of H 2 O 2 is imperative to protect DNA [30] . To assess the effect of the extracts on oxidative DNA damage induced by H 2 O 2 in the mouse macrophages cells, we measured its effect on the cells at different concentrations and subsequently, the isolated DNA was estimated by diphenylamine reagent.
CONCLUSION
The results of the present study indicate that the MEAT exhibits strong antioxidant activities. The scavenging activities observed against ABTS, DPPH, hydroxyl radicals, and as well as the reducing power 
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assay; lead us to propose A. tortuosum as promising natural sources of antioxidants suitable for application in nutritional/pharmaceutical fields, in the prevention of free radical-mediated diseases. The significant reduction in the levels of, DNA damage, formation by the extract (MEAT) in this study suggests a possible preventive role from oxidative stress which may be due to the minimization of the free radicals or activation of the endogenous antioxidant system or may be due to the presence of reductants in the extract. Subsequently, the H + donating ability of the MEAT implies that it can have a protective role against DNA damage by decreasing the free radical insults to DNA. The results indicated that the MEAT could be a potential natural source of antioxidants and may have greater importance as a natural antioxidant able to slow down or prevent oxidative stress. Further studies are needed to explore the potential phenolics compound(s) from MEAT and in vivo studies are needed for better understanding their mechanism of action.
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